Enhanced humoral HIV-1-specific immune responses generated from recombinant rhabdoviral-based vaccine vectors co-expressing HIV-1 proteins and IL-2.
Recombinant rabies virus (RV) vaccine strain-based vectors expressing HIV-1 antigens have been shown to induce strong and long-lasting cellular but modest humoral responses against the expressed antigens in mice. However, an effective vaccine against HIV-1 may require stronger responses, and the development of such an immune response may depend on the presence of certain cytokines at the time of the inoculation. Here, we describe several new RV-based vaccine vehicles expressing HIV-1 Gag or envelope (Env) and murine IL-2 or IL-4. Cells infected with recombinant RVs expressed high levels of functional IL-2 or IL-4 in culture supernatants in addition to HIV-1 proteins. The recombinant RV expressing IL-4 was highly attenuated in a cytokine-independent manner, indicating that the insertion of two foreign genes into the RV genome is mainly responsible for the attenuation observed. The expression of IL-4 resulted in a decrease in the cellular immune response against HIV-1 Gag and Env when compared with the parental virus not expressing IL-4 and only 2 of 20 mice seroconverted to HIV-1 Env after two inoculations. The IL-2-expressing RV was completely apathogenic after direct intracranial inoculation of mice. In addition, mice immunized with IL-2 maintained strong anti-HIV-1 Gag and Env cellular responses and consistently induced seroconversion against HIV-1 Env after two inoculations. This suggests the potential use of IL-2 in RV-based HIV-1 vaccine strategies, which may require the induction of both arms of the immune response.